Purpose. To test the ability to steer in a driving simulator in subjects with a short arm cast. Methods. 17 men and 13 women aged 23 to 67 (mean, 37) years who had a valid driver's licence were randomised to the cast-first group (n=16; 7 had the cast on the dominant arm) or the cast-second group (n=14; 8 had the cast on the dominant arm) and drove in a simulator. A short arm plaster-of-Paris cast was applied in a neutral position, allowing free movement of the metacarpophalangeal joints, thumb, and elbow joint. Outcome measures included the number of driving off track instances, the number of crashes, the lap time, and the effect of hand dominance on these parameters. Subjects were asked whether the cast had impeded their steering ability. Results. Subjects with or without a cast were comparable in terms of the number of driving off track instances, number of crashes, and lap time. Compared with no cast, the odds ratio (OR) of a subject in a cast driving off the track was 1.02
(p=0.921) and having a crash was 0.79 (p=0.047). All subjects were 1.23 times more likely to drive off the track in their first lap (OR=2.66, p=0.019). The mean lap time decreased for each consecutive lap from the 2nd to 5th laps. Subjects driving with a cast on the dominant or non-dominant arm were comparable. 26 out of the 30 participants considered that the plaster cast impeded their steering ability. Conclusion. Compared with no cast, driving with a short arm cast did not significantly decrease steering ability in a driving simulator.
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Driving capability is affected following upper limb injury and immobilisation. In Australia, the treating physician has a responsibility to advise patients if they are medically unsafe to drive. 1 Driving with immobilisation is potentially hazardous. 2 The extent of functional impairment by immobilisation is based on the type of immobilisation device, side of immobilisation in relation to handedness, and the length of cast, 2 as well as factors related to the injury including pain, reduced strength, and patient comorbidities. 2 Doctors often advise avoidance of driving while immobilised. 3 The social, economic and employment ramifications of driving restriction are likely to be significant. It is therefore desirable to avoid imposing unnecessary driving restrictions based on an evidence-based approach. 2 Patients in longarm immobilisation devices should not be allowed to drive. 2, 3 The evidence for short arm casts is more ambiguous. 2, 3 This study tested the ability to steer in a driving simulator in subjects with a short arm cast.
Materials and Methods
With no pilot data available, the standard deviation of the difference in the number of driving off the track instances of mated pairs was estimated to be 5. Based on the paired t-test, a minimum of 30 subjects was required to have a power of 80% and an alpha of 5% to identify a difference of 2.5 instances of driving off track between the cast and no cast groups.
17 men and 13 women aged 23 to 67 (mean, 37) years who had a valid driver's licence were recruited from our hospital between February 2013 and July 2013. Those with acute or chronic upper limb problems, visual disturbance not corrected by glasses, epilepsy, or any condition that precluded safe driving according to the Australian National Guideline Assessing Fitness to Drive 1 were excluded.
A driving simulator with a force-feedback steering column was used. The track was set in a rural environment, with no other vehicles, traffic lights, signs, or obstacles. No gear stick or indicators were used. Subjects were instructed to drive safely around the course.
Eight men and 8 women were randomised to the cast-first group (7 of them had the cast on the dominant arm), whereas 9 men and 5 women were randomised to the cast-second group (8 of them had the cast on the dominant arm). A short arm plasterof-Paris cast was applied over a standard 2-ply layer of underlay in a neutral position, with free movement of the metacarpophalangeal joints, thumb, and elbow joint. The cast-first group drove the first 3 laps with a cast and next 3 laps without a cast, whereas the castsecond group drove the first 3 laps without a cast and the next 3 laps with a cast.
Outcome measures included the number of driving off track instances, the number of crashes (collision with the railing), the lap time, and the effect of hand dominance on these parameters. Subjects were asked whether the cast had impeded their steering ability. Generalised estimating equations were used to determine the covariance pattern of the repeated measurements for each subject and the standard error. An exchangeable working correlation matrix was used, and the adjusted p value derived from the Wald test was used to examine the strength of the association between each independent variable and outcome. Linear and negative binomial regression analysis was used to model the lap time and the numbers of driving off track instances and crashes. Logistic regression analysis was used to model the outcome for cast impediment and the binary outcomes of driving off track instances and crashes.
results
The mean±standard deviation (SD) number of driving off track instances in subjects with or without a cast was comparable (3±3 vs. 3.07±4.5, p=0.42). Compared with no cast, the odds ratio (OR) of a subject in a cast driving off the track was 1.02 (95% confidence interval [CI]=0.66-1.58, p=0.921). The ability to stay on track improved with experience. For the cast-first group, the mean number of driving off the track instances was 3 in the first 3 laps and 2 in the next 3 laps. For the cast-second group, the corresponding numbers were 4 and 3. All subjects were 1.23 times more likely to drive off track in their first lap (OR=2.66, 95% CI=1.07-6.63, p=0.019).
The mean number of crashes in subjects with or without a cast was also comparable (0.97 vs. 1.27, p=0.110). Compared with no cast, the OR of a subject with a cast having a crash was 0.79 (p=0.047).
The mean lap time decreased for each consecutive lap from the 2nd to 5th laps by 16.75, 9.25, 6.79, 4.67, and 0.23 seconds, respectively (p<0.0001). The mean lap time was 145 seconds with a cast and 146 seconds without a cast (p=0.794). For the cast-first group, the mean lap time was 154 seconds in the first 3 laps and 146 seconds in the next 3 laps. For the castsecond group, the corresponding times were 145 and 134 seconds. The mean lap time in subjects with or without a cast was comparable (p=0.401 and p=0.211, respectively).
Compared with no cast, a subject driving with a cast on the dominant or non-dominant arm was 0.72 and 1.12 times as likely to drive off the track in the first lap, respectively (p=0.758), and 0.44 and 0.69 times as likely to crash, respectively (p=0.395), and 12.16 seconds slower and 12.79 seconds faster, respectively (p=0.0689).
26 out of the 30 participants considered that the plaster cast impeded their steering ability.
discussion
Steering ability was not impaired by the short arm cast. Interestingly, subjects driving with a cast was less likely to crash (OR=0.78; 95% CI, 0.61-1.00), probably because of more cautious driving. 4, 5 Nonetheless, subjects with a cast did not drive more slowly than those without a cast. Driving excessively slowly may create a traffic hazard. Compared with no cast, subjects with a cast on their dominant arm were less likely to drive off the track or crash in the first lap. Subjects were 2 times more likely to crash in their first lap than subsequent laps, regardless of a cast, reflecting a learning effect. Lap time was also reduced significantly in subsequent laps.
According to guidelines by AUSTROADS and the National Transport Commission, the treating physician has a responsibility to advise patients whether their short-term musculoskeletal condition affects driving safety. 1 The Australian Medical Association states that the medical professional has a duty of care to inform patients with medical conditions that may impair their driving. 6 None of the major Australian motor vehicle insurance companies has a specific policy regarding driving in a cast. The New South Wales Police Force Highway Patrol unit stated that it would be considered negligent to drive in a cast. The New South Wales Roads and Maritime Service legal department stated that there was no legal precedent regarding driving in a short arm cast.
There is no consensus among medical practitioners on the advice that should be given to patients regarding driving while immobilised. [7] [8] [9] Medical indemnity insurance companies in Australia advise that it is the responsibility of the treating doctor to inform a patient if he/she is unsafe to drive. Nonetheless, unnecessary driving restriction carries a heavy personal and community cost. 2 In Australia, up to 50% of adults immobilised in a plaster cast continue to drive despite medical advice to the contrary. 8 Individualised advice based on evidencebased medicine is needed, but the current evidence available is insufficient. [2] [3] [4] [5] 10, 11 This study had a number of limitations. The driving simulator did not represent a true traffic situation. Many driving functions were not tested and may have been affected by immobilisation. Subjects were not impaired by pain or weakness secondary to a fracture or surgery. The arm was immobilised in a neutral position allowing free movement of the metacarpal joints, thumb, and elbow joint. Findings of this study may not be applicable to other more restrictive splints or devices including long arm casts. 12 Driving is a complex task that requires the interplay of many functions.
conclusion Compared with no cast, driving with a short arm cast did not significantly decrease steering ability in a driving simulator.
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